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(&) Surgical instruments useful for endoscopic spinal procedures. 



(57) The present invention provides endoscopic 
instrumentation and surgical techniques espe- 
cially useful for accessing at least a portion of 
an intervertebral disc. Vertebrae spreading in- 
struments (100) are provided for spreading 
(160) adjacent vertebrae to facilitate access to 
the intervertebral disc area. The disclosed sur- 
gical method uses an anterior approach to ac- 
cess the intervertebral disc and spreads 
adjacent vertebrae utilizing an endoscopic ver- 
tebrae spreading instrument. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to surgical instruments 
and, more particularly, to endoscopic surgical instru- 
ments useful to perform endoscopic discectomy pro- 
cedures and other minimally invasive spinal proce- 
dures. 

2. Description of the Related Art 

Back pain is a common affliction affecting mil- 
lions of people. In many instances, back pain is 
caused by a herniated intervertebral disc. Interverte- 
bral discs are generally cylindrical-shaped structures 
corresponding to the margins of the adjacent verte- 
brae. An outer ring known as the annulus f ibrosus 
composed of concentric layers of fibrous tissue and 
fibrocartilage surrounds a cartilage-like core known 
as the nucleus pulposus. When an intervertebral disc 
is herniated, the softer nucleus projects through a 
torn portion of the annulus, creating a bulge which ex- 
tends beyond the intervertebral foramen. As a result 
of the bulging disc, various spinal nerves may be 
compressed, causing pain or numbness. 

Various procedures are used to treat herniated in- 
tervertebral discs. In mild disc herniation, pressure 
on adjacent nerves is lessened through non-surgical 
techniques. Such techniques include drugs (analges- 
ics, anti-inflammatory drugs, muscle relaxants), 
physical therapy, and rest. If these non-surgical ap- 
proaches are not successful, surgical intervention is 
necessary. Various surgical procedures have been 
developed to remove at least a portion of the herniat- 
ed disc. Such procedures include laminotomies, lam- 
inectomies, and percutaneous discectomy. 

In laminotomy (also referred to as interlaminar 
exploration), a posterior approach is used to access 
the spine through a longitudinal incision. Small 
amounts of the bony spinal lamina are removed, al- 
lowing access to, and removal of, portions of the her- 
niated nucleus pulposus. 

Laminectomy is a surgical procedure which, like 
laminotomy, uses a posterior approach to the herni- 
ated disc. In laminectomy, a larger portion of the spi- 
nal lamina or laminae are removed to access and re- 
move portions of a herniated disc nucleus. Because 
both laminotomy and laminectomy require removal of 
bone and retraction of nerves and muscles, hospital- 
ization and recuperation periods are lengthy. Addi- 
tionally, removal of bone may lead to future spinal in- 
stability. 

To minimize the need to remove portions of the 
vertebrae, other approaches to the herniated disc 
have been used. In particular, percutaneous discect- 
omy employs a postero-lateral approach. Instru- 
ments are inserted through a cannula inserted 



through the patient's side. The disc annulus is pierced 
and the herniated nucleus is mechanically disinte- 
grated, the pieces being removed through suction. 
This technique is shown for example in U.S. Patent 

5 Nos. 4,545,374, 5,242,439 and RE 33,258. 

Endoscopic surgery involves incising through 
body walls via small incisions, generally by use of a 
trocar having an obturator with sharp tip removably 
positioned in a cannula. After penetration, the obtur- 

10 ator is removed leaving the cannula positioned in the 
body for reception of a camera or endoscope to trans- 
mit images to a remote TV monitor. Specialized in- 
struments such as forceps, cutters, and applicators 
are inserted through other trocar sites for performing 

15 the surgical procedure while being viewed by the sur- 
geon on the monitor. With the advent of endoscopic 
surgery and the recognition of its advantages over 
open procedures in reducing costs by shortening the 
patient's hospital stay and time of recovery so the pa- 

20 tient can resume normal activity sooner, the industry 
has been viewing endoscopic discectomy as an alter- 
native to the techniques and surgical methods descri- 
bed above. However, to date, the need exists for en- 
doscopic instrumentation to properly and atraumati- 

25 cally improve access to the disc to facilitate removal 
for successful performance of endoscopic discect- 
omy. 

U.S. Patent No. 5,195,541 discloses a laparo- 
scopic surgical method for performing lumbar discect- 

30 omy utilizing a single device. The single device is in- 
serted into the patient anteriorly, the device compris- 
ing a sleeve having an endoscope receiving means, 
a laser fiber receiving means and a suction and irri- 
gation channel means. This device, however, is of rel- 

35 atively large diameter because it must accommodate 
a variety of surgical instruments and therefore may 
obstruct the surgeon's view (on the TV monitor) and 
provide limited access to the disc. 

There is a need in the art for surgical instrumen- 

40 tation which facilitates minimally invasive surgical 
techniques for anteriorly accessing the herniated 
disc. The instrumentation and techniques should ad- 
vantageously improve access to the surgical site and 
permit the surgeon to endoscopically remove any de- 

45 sired amount of disc material with minimal interfer- 
ence to spinal nerves and adjacent back muscles. 
Such instrumentation and techniques would permit 
the surgical alleviation of back pain while providing 
the benefits attendant endoscopic/laparoscopic sur- 

so gery, namely avoiding large incisions and long peri- 
ods of hospital stay and patient recovery. 

Such instrumentation could also advantageously 
be used for aiding other minimally invasive surgical 
spinal procedures such as spinal fusion. 

55 

SUMMARY OF THE INVENTION 

The present invention provides a method for ao- 
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cessing at least a portion of an intervertebral disc for 
removal. The method comprises the steps of endo- 
scopically accessing the invertebrae disc space 
through an anterior endoscopic port, inserting an en- 
doscopic spreading instrument into the endoscopic 5 
port, spreading apart vertebrae adjacent to an inter- 
vertebral disc using the endoscopic spreading instru- 
ment, accessing an intervertebral disc nucleus, and 
removing at least a portion of the disc nucleus through 
the anterior endoscopic port 10 

The surgical method incorporating an anterior ap- 
proach to access the intervertebral disc in combina- 
tion with spreading of adjacent vertebrae permits the 
surgeon to have optimal viewing of the operation site 
as well as improves access to the site. Thus, the sur- 15 
geon can accurately remove any desired amount of 
disc material to achieve the desired decompression of 
adjacent nerves and muscles. 

The present invention also provides an endo- 
scopic apparatus for spreading the vertebrae which 20 
includes a handle portion including an actuation 
member for manipulating an actuation mechanism, 
and an elongated endoscopic section defining a long- 
itudinal axis and extending distaily from the handle 
portion. The actuation mechanism at least partially 25 
extends within said elongated endoscopic section 
and movable in response to movement of the actua- 
tion member. A vertebrae spreading mechanism is op- 
eratively associated with a distal end of the endoscop- 
ic section and is movable between open and closed 30 
positions by the actuation mechanism in response to 
movement of the actuation member, the vertebrae 
spreading mechanism including at least two verte- 
brae spreading arm members having exterior verte- 
brae contacting surfaces. The vertebrae contacting 35 
surfaces may form an acute angle of elevation to- 
wards a proximal end of the instrument with respect 
to the longitudinal axis. The vertebrae spreading 
arms spread the vertebrae to assist endoscopic dis- 
cectomy procedures as well as other minimally inva- 40 
sive spinal procedures such as spinal fusion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of an endoscopic sur- 45 
gical instrument for spreading the vertebrae ac- 
cording to the present invention; 
FIG. 1A is an enlarged perspective view of the 
distal end of the instrument of FIG. 1 with the ver- 
tebrae spreading arms in an open position; so 
FIG. 2 is a cross-sectional view of the instrument 
taken along lines 2-2 of FIG. 1; 
lines 3-3 of FIG. 2; 

FIG. 4 is a cross-sectional view of the instrument 
taken along lines 4-4 of FIG. 3; 55 
FIG. 5 is a cross-sectional view illustrating the 
vertebrae spreading portion of the instrument 
taken along lines 5-5 of FIG. 1A; 



FIG. 6 is a perspective view with parts separated 
of the distal end of the instrument of FIG. 1. 
FIG. 7 is a perspective view of an alternative em- 
bodiment adapted to spread vertebrae construct- 
ed according to the present invention; 
FIG. 8 is a side plan view of the distal end portion 
of the instrument of FIG. 7 illustrating the verte- 
brae spreading members in a generally closed 
position; 

FIG. 9 is a view similar to the plan view of Fig. 8 
depicting the vertebrae spreading members in an 
open position; 

FIG. 1 0 is a plan view of the double rack and pin- 
ion mechanism used to open and close the ver- 
tebrae spreading members of FIG. 7; 
FIG. 11 is a perspective view of another alterna- 
tive embodiment of an instrument adapted to 
spread vertebrae; 

FIG. 11 A is an enlarged perspective view of the 
distal end of the instrument of FIG. 11 with the 
vertebrae spreading arms in an open position; 
FIG. 12 is a cross-sectional view of the handle of 
the instrument of FIG. 11 taken along the lines 
12-12 of FIG. 11; and 

FIG. 13 is a plan view of the linkage mechanism 
for causing movement of the vertebrae spreading 
members of the instrument of FIG. 11. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A. Instrumentation 

Turning now to the drawings in detail in which like 
reference numerals identify similar or identical ele- 
ments throughout the several views, FIG. 1 depicts 
an endoscopic surgical instrument 100 which may be 
used as a tissue spreader and particularly as a ver- 
tebrae spreader during an endoscopic discectomy 
procedure. By spreading the vertebrae, access to the 
disc is improved. In describing the surgical instru- 
ments of the present invention, the term "proximal 0 
refers to a direction of the instrument away from the 
patient and towards the user while the term "distal" re- 
fers to a direction of the instrument towards the pa- 
tient and away from the user. 

Surgical instrument 100 generally comprises 
proximal handle portion 110 having actuating mem- 
ber 132. Endoscopic portion 140 extends distaily 
from handle portion 110 and is configured to support 
vertebrae spreading mechanism 160 at its distal end. 
Vertebrae spreading mechanism 160 includes a pair 
of serrated vertebrae spreading arms 1 62 shown in a 
closed position in FIG. 1 and in an open position in 
Fig. 1A. 

Referring now to FIGS. 2 and 3, in conjunction 
with the axial cross-sectional view of Fig. 4, the ac- 
tuating mechanism 130 comprises a rotatable collar 
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actuating member 1 32 and translatable inner cylindri- 
cal member 134. Translatable inner cylindrical mem- 
ber 134 is provided with angled camming slot 135 for 
cooperating with cylindrical camming pin 133. Cam- 
ming pin 133, mounted to rotatable actuating member 
132, travels within camming slot 135 during rotation 
of member 1 32 to axially translate cylindrical member 
134 within handle portion 120 and proximal end por- 
tion of endoscopic portion 140. To ensure longitudinal 
reciprocal motion of the cylindrical member 134, 
guide pin 124 is mounted through handle portion 120 
into cylindrical member longitudinal guide slots 126. 
Cam slot 135 includes angled portion 136 to lock the 
camming pin 133 when the arms 162 are in the open 
position. 

Referring now to FIGS. 2 and 3, in conjunction 
with FIG. 6, mounted within the distal end of the cyl- 
indrical member 134 is actuating rod 144. Actuating 
rod 144 passes coaxially through endoscopic portion 
140 to move vertebrae spreading mechanism 160 be- 
tween open and closed positions. A separate seal, 
such as O-ring 145 can be provided to prevent pas- 
sage of gases from the body cavity. At its distal end, 
actuating rod 144 terminates in flattened portion 145 
having flat surfaces 146 and 147. To link vertebrae 
spreading mechanism 160 to actuating rod 144, link- 
age mechanism 150 is provided, as shown in Fig. 6. 
A transverse bearing post 152 which interfits with 
vertebrae spreading arms 162 is attached to actuat- 
ing rod 144 through aperture 148. Linkage mecha- 
nism 150 is contained within linkage mechanism 
housing 154, a hollow member supported at the distal 
end of endoscopic portion 140 through an interfer- 
ence fit. 

Each of vertebrae spreading members 162 has a 
proximally-extending planar arm portion 163 mount- 
ed within linkage mechanism housing 154. Planar 
arm portions 163 are each provided with an angled 
camming slot 164 to permit movement of the verte- 
brae spreading members between open and closed 
positions. Vertebrae spreading members 162 include 
proximal transverse circular apertures 166 config- 
ured to receive transverse pivot pins 156 mounted 
through linkage mechanism housing 154. Bearing 
post 1 52 interfits within angled camming slots 1 64 to 
translate the longitudinal reciprocal motion of actuat- 
ing rod 144 into pivotal motion of vertebrae spreading 
members 164 about transverse pivot pins 156. FIG. 
5 illustrates actuator rod 144 fully extended to there- 
by move vertebrae spreading members 162 to the 
fully opened position. Tissue gripping surface 167 
formed on an outer surface of arms 162 preferably in- 
cludes a plurality of teeth to prevent slippage of grip- 
ping surface 167 on tissue when spreading members 
162 are open. 

As best seen in FIG. 3, the tissue gripping surface 
167 of each of the vertebrae spreading arms 162 
forms an acute angle of elevation, T, with the longitu- 



dinal axis defined by endoscopic portion 1 40, towards 
the proximal end of instrument 100. This configura- 
tion aids in spreading the vertebrae since the distal- 
most portion of the vertebrae spreading arms are nar- 

5 rower than the proximalmost portion, enabling inser- 
tion of the instrument within confined spaces, such 
as, between adjacent vertebrae. Each of the verte- 
brae spreading arms are composed of rigid material 
such as stainless steel or rigid polymer. 

10 Referring now to FIG. 7 there is illustrated an al- 
ternative embodiment of an instrument useful as a 
vertebrae spreader constructed according to the in- 
vention. Instrument 200 includes handle portion 210 
having actuating knob 212 and elongated member 

15 214 extending distally form the handle portion 210. 
Supported at the distal end of elongated member 214 
is vertebrae spreading housing member 218 which 
houses vertebrae spreading members 220. 

Handle portion 210 and connected elongated 

20 member 214 may be similar to a conventional alien 
wrench, appropriately re-configured and dimen- 
sioned to be received within a trocar or cannula. The 
distal end of elongated (endoscopic) member 214 (not 
shown) preferably defines a generally hexagonal 

25 shape in cross section which is received within a cor- 
respondingly dimensioned hexagonal-shaped recess 
formed in inlet portion 222 of housing member 218 to 
releasably connect the elongated member to the 
housing member. Inlet portion 222 rotates in re- 

30 sponse to rotational movement of handle portion 210 
and elongated member 214, the significance of which 
will become appreciated from the description provid- 
ed below. This releasable connection of elongated 
member 214 to inlet portion 222 allows the vertebrae 

35 spreading arms to be positioned and left in the body 
during the remainder of the operation, while the elon- 
gated member 21 4 is removed to free the port (trocar 
site) for insertion of other instrumentation. At any time 
during the procedure, elongated member 214 can be 

40 reinserted into the body and re-connected to inlet por- 
tion 222 and vertebrae spreading aims 220 to move 
the arms to the closed position (Fig. 8) for withdrawal 
from the body. 

Referring now more specifically to FIGS. 8-1 0, in 

45 conjunction with FIG. 7, housing member 21 8 houses 
vertebrae spreading members 220 which are adapted 
for reciprocal sliding movement within channel 224 
formed in the housing. Vertebrae spreading members 
220 move to and from the center of housing member 

so 218 through actuation of a double rack and pinion 
system 226 as depicted in FIG. 10. Double rack and 
pinion system 226 includes racks 228 and pinion 230. 
Racks 228 intermesh with pinion 230 and move to and 
from the center of housing member 218 in response 

55 to rotational movement of pinion 230. Pinion 230 is 
operatively connected to inlet portion 222 of housing 
member 218 through pin 232, and rotates with the in- 
let portion. 
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Each vertebrae spreading member 220 is opera- 
tively connected to a single rack 228 by connecting 
pins 234 (see Fig. 10) and, accordingly, moves either 
inwardly or outwardly relative to the center of housing 
member 21 8 in response to corresponding movement 
of the rack. Thus, rotation of handle portion 210 and 
elongated member 214 in the clockwise direction 
causes corresponding clockwise motion of pinion 230 
which, accordingly, positions vertebrae spreading 
members adjacent each other as illustrated in FIG. 8. 
Consequently, counter clockwise rotation of pinion 
230 (FIG. 1 0) positions spreading members 220 in the 
outward open condition depicted in FIG. 9. It should 
be noted that the movement of arms 220 is transverse 
to the longitudinal axis of the instrument and arm 220 
remain substantially parallel (e.g. in parallel planes) to 
the longitudinal axis during movement between the 
open and closed positions. 

Referring now to FIGS. 11-13, there is illustrated 
another embodiment of a surgical instrument useful 
as a vertebrae spreader, constructed according to the 
present invention. Vertebrae spreader 300 includes a 
handle portion 310 having an actuating member 312 
at a proximal end and an elongated, substantially cyl- 
indrical endoscopic portion 340 extending distally 
from the handle portion. A vertebrae spreading mech- 
anism 330 is supported at the distal end of endoscop- 
ic portion 340. Spreading mechanism 330 includes a 
pair of vertebrae spreading members 332, shown in 
a deployed position in FIG. 11 A, useful for spreading 
vertebrae during an endoscopic discectomy proce- 
dure. 

As shown in FIG. 12, handle portion 310 includes 
rotatable actuating knob member 312 provided with a 
threaded axial interior bore 314. Threaded bore 314 
engages a threaded driving member 316 having an 
elongated threaded body portion 318. Lateral longitu- 
dinal slots 320 in driving member 316 cooperate with 
through pin 322 to permit axial translation of threaded 
driving member 316 during rotational movement of 
knob member 312 while prohibiting rotational move- 
ment of the driving member. 

A rod member 324 is connected to the distal end 
portion 316a of driving member 316 by conventional 
means. Rod member 324 moves axially in direct re- 
sponse to corresponding axial movement of driving 
member 316. 

Referring now to FIG. 13, the distal end of rod 
member 324 is connected via pin 326 to a pair of link 
members 328. Link members 328 are connected to 
respective vertebrae spreading members 332 via 
connecting pins 334. A transverse pin 336 is posi- 
tioned within an aperture 338 formed in each verte- 
brae spreading member. Pin 336 traverses the long- 
itudinal bore of endoscopic portion 340 and is secure- 
ly mounted to the endoscopic portion 340 by conven- 
tional means (FIG. 11). 

In use of instrument 300, rotation of actuating 



member 312 produces axial translation of driving 
member 316 and rod member 324. During distal 
movement of rod member 324 (as shown by the arrow 
A in FIG. 13), link members 328 move outwardly, in 

5 the direction shown by the directional arrows, which 
outward movement causes vertebrae spreading 
members 332 to pivot about pin 336 to an open pos- 
ition. Proximal movement of rod member 324 causes 
inward movement of link members 328 and corre- 

10 sponding inward pivoting movement of vertebrae 
spreading members 332 to a closed condition. 

As noted above, FIGS. 1-13 illustrate vertebrae 
spreaders useful for spreading apart adjacent verte- 
brae during endoscopic discectomy procedures. 

15 However, these instruments can also be utilized in 
other surgical procedures and for spreading other 
types of tissue besides bone. 

The instruments described above are preferably 
composed of relatively inexpensive materials so that 

20 they are single-use disposable instruments which 
can be discarded after use. However, it is also con- 
templated that they can be reusable or semi-reusable 
in that a portion of the instrument is re-sterilized, e.g. 
the handle, and the remaining portion is disposable, 

25 e.g. the jaw structure. 

B. Surgical Method 

Use of the surgical instruments of Figs. 1-13 will 

30 be described in conjunction with an anterior endo- 
scopic lumbar discectomy according to the present in- 
vention. While they have particular application in this 
procedure, it is recognized that the instruments of the 
present invention may be used to perform surgical 

35 spreading procedures anywhere in the body. In de- 
scribing the procedure, the term "anterior" is broadly 
used to describe the ventral surface of a body oppo- 
site the back. This term includes, but is not limited to, 
the abdominal region of the body. 

40 For performing an anterior endoscopic lumbar 
discectomy, the patient is placed in the supine posi- 
tion and entry is made through the abdomen, which 
is insufflated according to known procedures. Specif- 
ic points of entry are determined by the particular in- 

45 tervertebra! disc to be removed. For removal of inter- 
vertebral discs of the lumbar vertebrae, ports are es- 
tablished in the lower abdomen using standard tro- 
cars. One port is dedicated to viewing via an endo- 
scope, while remaining ports are used for surgical in- 

50 strument insertion and manipulation. 

To access the intervertebral disc, soft tissue is 
dissected, providing a pathway through the abdomi- 
nal region. Fascia and other soft tissue may be 
spread using a surgical retractor or tissue spreader. 

55 Organs such as the colon are retracted away from the 
operating site to increase exposure and facilitate ob- 
servation of the spinal column. 

Upon reaching the spinal column, blunt disseo 
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tion is performed to expose the intervertebral disc. 
Fascia is removed from the disc area and spread us- 
ing a retractor or instrument for spreading tissue. 

To further facilitate access to the intervertebral 
disc, the adjacent vertebrae are spread using any one 
of the instruments of the present invention. The distal 
end of the selected instrument is placed between the 
vertebral bodies. Deployment of the vertebrae 
spreader causes the arms to expand against each ad- 
jacent vertebral body, relieving pressure of the verte- 
brae on the disc and improving access to ease disc 
removal. 

The herniated disc nucleus is accessed through 
the disc annulus. The disc annulus may be incised us- 
ing a conventional endoscopic cutting instrument. 
Such instruments include for example endoscopic 
scissors. A portion of the disc annulus may be re- 
moved to form an access channel, or, an incision may 
be created and the incision edges spread open 
through the tissue spreading element. Alternatively, 
the disc annulus may be incised using a laser or an 
access port created using a trephine. 

The cutting instrument is inserted into the disc 
nucleus. Following insertion into the disc nucleus, the 
cutting instrument slices away portions of the disc nu- 
cleus which may be removed using forceps, rongeurs, 
or suction instruments. Other instruments may be se- 
lected for disc removal including lasers, rongeurs, 
and the like. Using the anterior approach, as much or 
as little of the herniated nucleus may be removed as 
needed to alleviate compression of adjacent muscles 
and nerves. This surgical procedure permits the sur- 
geon to directly monitor the disc removal process by 
means of an endoscope. 

Although the use of the instrumentation of the 
present invention has been described in conjunction 
with endoscopic discectomy procedures, the instru- 
ments can be used for facilitating other endoscopic 
(minimally invasive) surgical procedures. These in- 
clude, for example, spreading the vertebrae to aid spi- 
nal fusion. Spinal fusion is used to stabilize spinal 
segments and is currently performed using fusion 
baskets, bone plugs or other internal fixation devices. 



Claims 

1 . An endoscopic surgical instrument for spreading 
vertebrae comprising: 

a handle portion including an actuation member 
for manipulating an actuation mechanism; 
an elongated endoscopic section defining a long- 
itudinal axis and extending distally from said han- 
dle portion; 

said actuation mechanism at least partially ex- 
tending within said elongated endoscopic section 
and movable in response to movement of said ac- 
tuation member; and 



a vertebrae spreading mechanism operatively 
associated with a distal end of said endoscopic 
section and movable between open and closed 
positions by said actuation mechanism in re- 
5 sponse to movement of said actuation member, 

said vertebrae spreading mechanism including at 
least two vertebrae spreading arm members hav- 
ing exterior tissue contacting surfaces extending 
longitudinally. 

10 

2. An endoscopic surgical instrument according to 
claim 1 wherein said tissue contacting surfaces 
forming an acute angle of elevation towards a 
proximal end of the instrument with respect to 

15 said longitudinal axis. 

3. An endoscopic surgical instrument according to 
claim 1 or 2 wherein said at least two vertebrae 
spreading arm members are pivotal between said 

20 open and closed positions. 

4. An endoscopic surgical instrument according to 
any of the preceding claims wherein said at least 
two vertebrae spreading arm members include 

25 camming slots operatively associated with said 
actuation mechanism for movement of said arm 
members between said open and closed posi- 
tions. 

30 5. An endoscopic surgical instrument according to 
claim 4 wherein said actuation mechanism in- 
cludes an actuation rod coaxially reciprocable 
within said endoscopic section, said actuation 
rod including means interfiling with said arm 

35 member camming slots, said interfiling means 
moving said arm members between said open 
and closed positions. 

6. An endoscopic surgical instrument for spreading 
40 tissue such as the vertebrae, which comprises: 
a handle member; 

an elongated member connected to said handle 

member and extending distally therefrom; 

a housing member supported at a distal end of 

45 said elongated member, said housing member 
supporting first and second tissue spreading 
members mounted within a channel defined in 
said housing member and adapted for reciprocal 
movement within said channel between a first 

so closed position wherein said first and second tis- 
sue spreading members are generally adjacent 
each other and a second open position wherein 
said tissue spreading members are displaced 
from each other; and 

55 a rack and pinion system operatively connected 

to said first and second tissue spreading mem- 
bers and being configured and dimensioned to 
move said first and second tissue spreading 
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members between said first closed and said sec- 
ond open positions, said rack and pinion system 
operable connectable to said elongated member 
and actuable in response to rotational movement 
of said elongated member. 

7. An endoscopic surgical instrument according to 
claims 1, 2, 3, 4 or 5 wherein said actuating 
mechanism comprises: 

a rod member adapted to reciprocally slide within 
said elongated portion; and 
a linkage mechanism supported at a distal end of 
said rod member and operatively connecting said 
rod member with said tissue spreading mecha- 
nism such that distal axial movement of said rod 
member causes said at least two spreading mem- 
bers to move to said second open position and 
proximal movement of said rod member causes 
said at least two spreading members to move to 
said first closed position. 

8. An endoscopic surgical instrument according to 
any one of the preceding claims, wherein the 
combined width of said spreading member at a 
distal end is less than the combined width of said 
proximal end. 

9. An endoscopic surgical instrument according to 
anyone of the preceding claims, wherein said ac- 
tuation member moves said tissue spreading 
members transversally with respect to said long- 
itudinal axis. 



sponse to movement of said actuation member 
such that said first and second arm members re- 
main substantially parallel to the longitudinal axis 
of the instrument during deployment. 

5 
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10. An endoscopic surgical instrument according to 

any one of the preceding claims, wherein said ac- 35 
tuation member comprises a rotatable knob. 

11. An endoscopic surgical instrument for spreading 
tissue comprising: 

a handle portion including an actuation member 40 
for manipulating an actuation mechanism; 
an elongated endoscopic section extending dis- 
tally from the handle portion and defining a long- 
itudinal axis of the instrument; 
an actuation mechanism at least partially housed 45 
within said endoscopic section and movable in re- 
sponse to movement of said actuation member; 
and 

a tissue spreading mechanism operatively asso- 
ciated with a distal end portion of said endoscopic so 
section and deployable between closed and open 
positions by said actuation mechanism in re- 
sponse to movement of said actuation member, 
said tissue spreading mechanism including first 
and second tissue spreading arm members, said 55 
first and second tissue spreading arm members 
deployable in a transverse direction with respect 
to the longitudinal axis of the instrument in re- 
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